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The Institute

The Institute for Road Safety Research
SWOVwasfoundedin 1962. Its objectis,
on the basis of scientific research, to
supply the authorities with data for
measures aiming at promoting road
safety. The information obtained from
this scientific research 1s disseminated
by SWOV, either as individual publica -
tions, or as articles in periodicals or via
other communication media.

SWOV's counc'l consists of representa -

tives of vanous Ministries, of industry
and of leading social institutions.

The Bureau i1s managed by E Asmussen.

SWOV's Director. Its departments
include. Research Policy, Research
Coordination, Research Services, Theo-
retical Reseach Pre crash Projects,
Applied Research Pre-crash Projects,
Crash and Post ctrash Res €arch and
Information.

Preface

Society is in greater need of brief and
clear information . This is why, in additio n
to the SWOV Annual Report, which is
only published in Dutch, we have
reviewed activities of importance to a
wide circle of readers.

In this brochure SWOVin 1976and 1977
a choice has been made of subjects on
which reports . articles or other publica-
tions have appeared in the past two
years .Research projects that attracted
wide interest are alsoincluded. This form
of reporting has enabled us to write ona
number of subjects in greater detail than
has been customary in our annual
reports .

With each subject . a list of the relevant
literature is given . At the end there 1s a
complete list of all SWOV publications in
1976 and 1977 .These publications will
be gladly supplied free of charge, on
request at SWOV's Information Depart -
ment.

This review wil in future be sent to all
those who previously re ceived the com -
plete SWOV Annual Report -



Foreword

During the past two years, the earlier
initiatives with a view to promote road
safety had a great influence on SWOV's
work.

In 1974, Mr.Westerterp, the then
Minister of Transport, appointed a Road
Safety Directorate and in 1975 he
presented a Road Safety Policy Plan to
Parliament.

Next, a considerable number of
measures were adopted — inc bd'ng the
wearing of crash helmets by moped
riders and of seatbelts by motorists, the
drinking and driving legis btion of 1st
November 1974, the promotion of cycle
routes and residential yards —while
numerous other measures went nto the
planning stage. SWOV had a share in
this in the form of policy-preparing re -
search.

The past few years have seen major
changes. The call of society for a
renewed road safety policy p bn has
been answered in princip &.

The Road Safety Directorate, desig-

nated by the Minister to prepare .stimu -

late and co-ordinate road safety policy
quickly produced a series of initiatives

S aentific research was also more close -

ly nvolved in the problems of road safety
polty, so that SWOV's assistance was

called for more often .

In order to respond quickly and efficient-
ly to pol'oy questions, SWOV has tohave
a large volume of data on the traffic

process and road safety These data,
which often have to cover a period of five
years or more, are obtained by basic
research. Basic research anticipates
policy-preparing research focused on
the authorities' direct needs. Without
the information obtained from basic re-
search, it is often impossible to under -
take policy-preparing research or to
make recommendations.

It should be borne in mind that it will
become more and more difficult to find

new measures which are simple and in -

expensive yet very effective. Examples
of such measures are the compulsory
wearnng of crashmoped helmets and car
seatbelts already mentioned. In order to
make road traffic safer in the future,
structural measures in particular will be
needed Because of their complexity,
such measures are impossible without
making use of the store of scientific
knowledge -The — usually high —cost of
a structural measure will have to be
carefully weighed against the antici -
pated benefits .In other words ‘before
suchameasure is carried out .it will have
to be knownto what extent it can reduce
human suffering and economic loss

ca tsed by road traffic accidents

The increasing number of questions put
to SWOV by the authorities means that
additional resources and manpower
have to be used for policy preparing
research .In view of present economic

conditions and the (consequent) offic'al
economies, such resources and man-
power would have to be withdrawn from
basic research. But this would have very
detnmental long term effects forlack of
nourishment from basic research,
policy-preparing research will cost more
money and especially time. This will pre -
vent an adequate response to current
trends in road safety .t is particularly
important, therefore, that there should
be a balance in SWOV's research pro -
gramme between basic research and
policy-preparing research.

The talks and negotiations with govern -
ment authorities on these problems
have left their impnint on SWOV's
administrative and management policy
which is, of course, aimed at obtaining
the necessary funds

But it might be rather premature to
expect the problem of ‘necessary effort
versus too few funds’ to be solved quick -
ly, in view of the present economic con -
stellation.

Th J Westerhout
Chairman Institute for Road Safety
Research SWOV



Introduction

Formany yearsroad traffic hazards have
been one of the greatest threats to
public health As long ago as 1966, a
memorandum from the Ministry of
Social Affairs and Public Health said:
‘Three causes of death cause particular
anxiety, both on account of the number
of deaths and the rapid increase there-
In: arteriosclerotic heart disease, lung
cancer and road accidents . The many
measures adopted in recent years to
promote road safety have at least
stopped the rapid increase in road acci-
dents. The 2432 road deaths in 1976,
however, clearly show that the problem
of road safety has by no means been
disposed of

Human behaviour plays a central role in
road-traffic accidents. The road user's
behaviour is determined not only by his
temporary and permanent characteris-
tics, but also by the characteristics of
his vehicle, the road and the sur-
roundings . There is constant interaction
between all these factors, and certain
combinations of them may occur which
make it diffic ult 1f not impossible for a
road user to go on behaving safely

A tired truck driver. for instance, will
generally find it more difficult than a fit
dnver to take asudden sharp bend in a
road safely.

Itis SWOV's task to find out the critical
combinations of factors that may cause
accidents A majpr part s therefore



reserved for this in the research pro-
gramme.

If such research is to be realy efficient,
an integrated approach is needed by
technical scientists and behavioural and
physical scientists.

As knowledge arising from such
research grows, traffic facilt'es —such
as roads and vehicles —can be better
attuned to human chara Qeristics.
Furthermore, codes of conduct can be
drawn up for safer use of these facilities
by the road user. Let us return to the
simple example mentioned above when
roads are constructed, sharp bends will
have to be avoided as much as possible;
on existing roads sudden sharp bends
w Il have to be straightened out or at

| east be ind'tated 1n good time, 1n addi-
tion, ru ks have been made for truck

dr vers forbidding them to be at the
wheel too long (the tachograph is one
means of checking whether these
driving-time rules are observed

The brochure now before you tries to
give an idea of the contributions made
to road safety by SWOV workers during
these years by means of publications
They do not .of course, give the com -
plete picture of SWOV's work Various
new projects have recently been
started .while others were still well under
way Moreover .SWOV has contributed
by way of scientific recommendations
to the functioning of many national and

international working groups and com-
mittees. )

A full review of hese act it es 1s given
In the official annual report published
eath year

The foregoing has shown that ad -

safety research ‘tself 1s acomplex activi -

ty. But it 1s made more difficult still
because the promoting of road safety
is not, of course, backed by unlimited
financial resources -Road traffic haz-
ards are not the only social need that
has to be alleviated . The authorities will
have to allocate the availab b means as
well as possible over a multiplic’'ty of
welfare and prosperity sectors .Con-
sequently .road-traffic hazards cannot
be fought on all fronts at on e, but the
authonties are compelled to give some
aspects pnonty over others . The Road
Safety Policy Plan shows that in the
years ahead the emphasis wi'l be on
reducing road traffic hazards in built up

areas, especially as regards slow traffi C.

SWOV will also have to allow for this
In other words " the objectives of the
Minister co ordinating road safety will
have to be translated’into a research
programme Such a programme will
have to be carried out within a given
budget and with imited manpower The
time available to carry it outisnot un -
hmited either .if it takes too long there
1S a nxk of the results no longer being
applicable to the current situation -

The resea th results wil have to be pre-
sented 'h such a way that they can be
used by the poli oy making bodies in the
adoption of measures

It 1s of pnmary importance .therefore,
for policy and research to be familiar
with one anothe:rs work and problems .
Only in that case can a kind of no man's
land between policy and research be
avoided. In recent years .therefore ,
SWOV has made a special effort to en -
courage and intensity communication
with the authorities . A number of
scientific workers have in fact even
had the special duty in recent years o f
converting policy questions we have
received as effectively as possible into
research questions and to transiate the
research results into recommendations
for measures needed by society, and
hence by the authorities as w dl.

E Asmussen
Dire'tto rinstitute forRoad
Safety Research SW OV



Congress on ‘Future in safety’;

from left B.Schultsz, Th.van der Meer,
Pieter van Vollenhoven, E.Asmussen,
T.E.Westerterp, Th J.Westerhout.




Future in safety

On 18th May 1976, SWOV organised a
congress at the RAI hternationa |
Congress Centre, Amsterdam, on
‘Future in Safety’. A number of speakers
gave their views on different aspects
and consequences of the Road Safety
Policy Plan presented to Parliament by
the Minister of Transport and Wa fer -
ways in 1975.

In the early years of SWOV's existence,
policy asked scientific research for rapid
solutions to 1solated problems .Now, the
authorities wan tnot only rapid recom -
mendat’ons but also results of more
comprehensive studies envisaging
structural measures. For such mea-
sures, which are very complicated and
highly expensive and moreover das-
tically affect traffic structures, extreme
caution is called for.and this means
thorough research

The Congress was opened by he
Minister of Transport and Waterways,
Mr T E.Westerterp He spo ke on the
relationship between administrative
policy and s aentific research in the fight
against road traffic hazards. He said
that there was all too often a difference
between what was needed for

policy making and what is supp'led by
research . To avoid friction on this, it 1s
important to discuss beforehand what
one can reasonably expect rega mding
the practical value of scientific re search
results .He said that the value of scien -

tific research lies in its independence.
But there has to be agreement about the
objectives of policy and research and
it is essential for policy and scientific
research to understand one another's
problems .

The Minister was followed by Mr.E .
Asmussen, director of SWOV. The focal
point of his address was the question of
how sc ent fic research can contribute
to achievement of the objectives of
road-safety policy .In the first place, this
requires an accurate description of the
problem of road-traffic hazards . The lack
of such a description so far has been
one of t e ma'h reasons why po lcy
intentions always lag behind actual
developments.

Man's characteristics .imitations and
possib’l ties and h's behaviour on the
road are and continue to be the binding
element in a coherent policy If a policy
is based on incorrect anticipat bns
about the effect of measures on human
behaviour, then that policy 1s doomed o
failure .A major influence on the form of
traffic faal't'es are the standards and
guidel'nes established by the authori -
ties . These standards and gu delnes at
present are often arrived at by consulta -
tion between road authonties . The road
authornties' practical experience 1s so
far .however .hardly based on scientific -
ally acquired knowledge of .say, the
relationship between accidents and

road design elements, while the effect of
the standards and guidelines is hardly
ever evaluated, if at all

The establisment of standards and
guidelines therefore requires a major
contribution from road-safety research,
was Mr.Asmussen's conclusion,

At the present time, when the authorities
have to economise, it is necessary to
have as much certainty as possible that
the measures that are to be adopted wil |
also be effective. Scientific researchcan
make a very important contr’bution to
this, while its cost represents only a frac -
tion of the overall cost of introducing a
structural measure'.good (hence effec -
tive) measures prove inexpensive in the
long run They largely pay forthemselves
by the saving on accidents. t should
therefore be fully appreciated .said
Mr.Asmussen, that most traffic facilities,
especially the road system ,have a very
long useful life .

Hence, economic recessions ought not
to affe a the quality of these facilit’es .
This implies that use shoud te made o'f
the knowledge gahed in sc ent fic
resear ch

Next, Mr P Allewijn, Road Safety
Director at the Ministry of Transport and
Waterways .spoke about the Road
Safety Policy Plan .He said the Policy
Plan had beendrawnupintheconvicton
tha troad hazards were a social evi |

of the first order which had to be



A ‘road of their own' for cyclists and
moped riders.




suppressed not only relatively but abso-
lutely as well

But he also made it clear that road-
safety policy should not be applied atthe
expense of the necessary and desirable
mobility .He did see possibilities of
reducing the needfortravel, forinstance
by giving people the opportunity to live
closer to their jobs .This would reduce
the needto travel whichwouldintumhre-

duce therisk of accidents and casualties.

He then indicated four areasinwhichthe
fight against traffic hazards would be
fought simultaneously -The first was
that of the need for mobility already
mentioned and the way this could be
dealt with, in other words. what modes
of travel should be encouraged .and
which retarded? The second was that

of travel conditions, the traffic faclties -

In this area ,the focal point should be
upon road ‘categorisation’ and traff't
segregation. The third area was that

of training, selection, education and
information for road users The fourth
area was that of leg & htion .law enforce-
ment and traffic supervision  The last
two areas were closely related inboth of

them, an effort was be hg made to influ -

ence road-users 'behaviour directly .But
little was known about the possibilities
of this .In the fight in these four areas,
special attention would be paid to road
safety in built up areas, especially with a
view to protecting pedestrians, cyclists
and moped riders .

In the afternoon programme, SWOV
workers exp hined some practical
research projects The first subject was
that of pedestr'an safety andthe search
for methods of establishing and predict-
ing this object vely. The focal point was a
new method based on traffic conflicts
analysis . The next subjects were the
danger of lighting columns in impacts
involving cars and road safety in rural

a feas. Lastly, accidents on wet road sur-
faces were gone into and the state of
research into technical measures for
reducing the danger of skidding was set
forth.

There was co rsiderable interest in this
SWOV congress -1t was attended by
458 persons, most of them involved in
Dutch foad traffic policy. Nearly all daily
papers, the radio, te kvision and the
Polygoon newsreel gave it a mple cover -
age

SWOV Congress: Future in Safety -
Programme and texts of the speeches at
the SWOV Congress ‘Future in Safety',
held on 18th May 1976 at the RAI Inter -
national Congress Centre .Amsterdam
(Only in Dutch :SWOV , 1976)

Ten years road safety
in The Nethetands

On the occasion of the congress 'Future
in Safety’ SWOV brought out the Dutch
version of the publication ‘Ten Years
Road Safety in The Nether hnds'.

It descr'bed the extent and trends in
road t &ffic and in road safety between
1964 and 1975 Much attention is
devoted to the gratifying decreaseinthe
number of road deaths in 1974 and
1975 . A knowledge of the causes of this
decrease is very valuable to those who
have to determine road-safety policy in
The Netherlands. But a wider public, too,
was very interested in this publication
This is evident from the fact that not only
1400 copies were despatched to
addresses on the mailing list but that
another 800 persons and institutions
wished to note its contents.

The publication shows that the number
of road deaths in 1974 was about 20%
lower and In 1975 even 24% lower than
the previous years 'trend would have
suggested Besides extraneous influ -
ences, these decreases are largely due
to official measu fes .Extraneous influ-
ences were, for example .the effects of
the energy cr bis st ll evident h 1974,
and the dec Ine in the percentage of
‘new’ car drivers .Of the off tial
measures that led to a reduction in
deaths in 1974 and 1975 .special
mention should be made of the compul -
sory wearing of seatbelts and moped
crash helmets .Without an increase In

9



seatbelt wearing, there would probably
have been 200 more deathsin 1975than
was actually the case. Owing to the
increase in wearing of moped helmets
there were probably 50 fewer deaths in
1974 and about 100 fewer in 1975 than
if helmets had not been worn .Other
possible contributory measures in the
reduction in road deaths are the overall
speed limits on roads outside built-up
areas (February 1974) and the introduc-
tion of new legislation on drinking and
driving (November 1974)

In the publication Ten Years Road Safety
in The Netherlands, SWOV not only
analyses the trend in road safety, but
also makes proposals for improved
gathering of data, in order the the
effect of measures can be measured
more accurately in the future, but in
particular in order to make this effect
predictable .

Ten Years Road Safety in The Nether-
lands. A description of the extent and
trends of road traffic and road safety in
The Netherlands since 1964.

J van Minnen, A.Blokpoel and F C Flury

(In Dutch: SWOQV, 1976 :English version.’

Publication 1978 1E, SWOV ,1978 .
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Drinking and driving

The danger of driving while intoxicated

Not only in The Netherlands but in other
countries as well there has been con-
siderable interest in recent years in the
subject of drinking and driving. Very

many research projects, symposia, con -

ferences and publications testify to this.
In The Netherlands, SWOV published a
study of the literature on the subject in
1967 SWOV also had research carried
out by the Institute for Perception TNO
and the Criminological Institute of
Groningen State University .In 1970,
SWOV started a series of research
projects into driving and drinking habits,
five of which were carried out in 1976.
They also went into the value of breath
analysers for scientific purposes

In 1976, in addition to the Roadside
surveys on drinking and driving, SWOV
made a new study of the literature which
can beregarded as a supplement to that
in 1967. A large number of Dutch and
other research projects were critically

examined and their results put in a sys -

tematic form

The study disclosed that it 1s difficult to
assess in Europe .and especially in The
Netherlands, how many road deaths are
attributable to drinking - The reason 1s
that official records are incomplete and
may give a distorted picture It is clear,
however ,that the risk of accident in -
volvement 1s greater the more a driver

has been drinking. But this does not
apply equally to all drivers. There are
indications that the accident rnisk for
young drivers greatly increases even
after little drinking, while this does not
apply to older people This is one reason
why a specific limit can not be given
above which It 1s not advisable to drive
from the road safety aspect. But it can
roughly be said that there Is a pronoun-
ced increase in the accident risk if the
blood alcohol concentration is between
50 and 100 mg per 100 mi of blood.
InThe Netherlands itis forbidden todrive
if the concentration exceeds 50 mg/100
ml .The answer to the question of how
frequently people drive after drinking
can be obtained by examining the
degree of drinking by a random sample
of road users

For such research, of which SWOV's
Roadside surveys on drinking and
driving is an example there 1s increasing
interest internationally .Until recently,
research was concentrated on those
convicted of driving while intoxicated
There are now enough indications that
the results of suchresearch do not auto
matically apply to all drivers who drink
occasionally

Drinking by Dutch motorists
While there was a clear tendency for the

number of road deaths to decline from
1973 to 1975 there has beenanin-



crease again since 1976 Many people
related this to increasing a tohol con -
sumption by the Dutch and assumed
that more and more motorists drove
while drunk The drinking and driv ng act
of 1st November 1974, whichmade it an
offence fordrivers to have a higherblood
alcohol concentration than 50 mg per
100 ml blood b said to have hrgely lost
‘ts effe . This was very much the view of
the pol'te

The SWOV report on Drink hg by

Motonists, a report on the roads de sur -

veys on drinking and driving, had already
given indications in this direct bn This
report, published in 1977, contains the
results of comparative resear th nto
drinking and dr ving by Dutch motorists
inthe years 1970.1971, 1973.1974 and
1975

In the autumn n each of these years,
various SWOV teams went into the field
at various places in the country to check
drinking by motorists Theinvest gations

were made on Friday, Saturday and Sun -

day between 100pm and40am .
mostly for ten weekends in suc cession
The reason for choosing weekend nights
was a practical one According to the
Central Bureau of Statistics in The
Netherlands CBS .t 1s then that most
accidents involving alcohol occur This
means that the results for the various
years can be compared, but that they do
not give an overall picture of dnnking by

Dutch motorists On other days of the
week motorists drink kss in fact
During the research, the police stopped
a motorist at random every ten minutes
and he was asked whether he would
co operate in the research project. If so,
his BAC (Blood Alcohol Concentration)
was determined. Motorists who had
been drinking too much were not
summoned by the pol te but were taken
home by tax iby SWOV.

Besides the BAC, a nota was made of
such details as the motor st’ sdrving ex-

perience, age and sex, time of stopping,

or gin and destination.

The most important conclusion from the
researchis that from 1970to 1973 there
was a r sing tendency In drinking by
motorists At weekend n ghts immedi -
ately after the 1st November 1974
legislation was int oduced, there were
hardly any drink’'ng drivers .In 1975, the
percentage of moto ists with a BAC of
50 mg/100 ml (the legal Imit since 1st
November 1974) or higher .was well
below the level prior to the introduction
of the A d, although there was four times

as much drinking as compared with im -
mediately after the Act came into force.

It 1s difficuit to say what the percentage
would have been in 1975 f there had
been no new legislation It would proba -
bly have been at least the same as in
1973 Norisit known what effect the A ¢
had on drinking by motorists during the
rest of the week

Although SWOV did not investigate
drinking by Dutch motonists in 1976,
there are nevertheless indications that
the effect of the Act has declined further
still The Central Bureau of Statistics in
The Netherlands CBS states that acci -
dents involving drinking increased from
3449in 1975t045851n 1976. Accidents
in which a police report was drawn up on
account of drink hg rose from 1580 to
2282 As these d screpancies may be
partly due to a change in recording
methods or a different approach to
detection .SWOV againinvestigated the
drinking habits of Dutch motorists in
1977 Comparison w th the previous
years' findings wil'give irrefutable proof
as to whether the new Act had become
less effective or not

Other interesting data were d sclosed
by the Roadside surveys ondrinking and
dnving up to 1975 For examp b, out of
all the motonsts who had BAC's ex-
ceeding 50 mg per 100 ml at weekend
nights .most were on the road between
m’dnight and 20 am Out of al the
motorists who had drunk more than the
legal imt . he biggest category h 1975
had been v Biting friends (4494) and the
next b ggest (30%) had come from abar .
p Wb lc house or a dan ce hall There was
some variation in drinking as betwee'n
the different age groups butthiswasno t
g feat nor wa sit the same all through the
nght Furtherm e .m de drivers had
been drinking more often than female s.

1



And women who had been drinking had
on average drunk less than men.

Breath analysers

The blood test is generally regarded as a
very accurate method of establishing
the BAC.But it is rather expensive and
time-consuming; a breath test is simpler
and cheaper. SWOV'’s Roadside surveys
on drinking and driving by motorists
therefore were also used to examine
whether available breath analysers
could be used for general scientific re-
search purposes. Thisrelated.therefore,
only to devices with which the BAC can
be accurately determined and not the
more commonly known tubes or bags.
The indicationthese give is far too rough
for scientific research. Such practical
research has the advantage that all
kinds of difficultly predictable circum-
stances may arlse. Hence the useful -
ness and reliability of the breath
analysers could be thoroughly tested.
Laboratory tests are, of course, neces-
sary but inadequate for complete
assessment of the devices.

The conclusion from the researchis that
there were fairly wide variations in the
quality of the devices on the market in
1975.0ne type could be used effective-
ly for general scientific purposes. This,
theintoxilyzer, gives a good BAC predic -
tion. The Intoxilyzer findings differed

12

very little from those of the blood test
In the future these discrepancies may
well be reduced. The automatic conver-
sion of the breath alcohol concentration
into the bloodalcohol concentrationcan
beimproveda little. The method used so
far leads to the alcohol concentration
recorded in breath analysis generally
being a little lower than the actual blood
alcohol concentration

For purposes other than scientific
research, for example police use in
screening offenders, the devices have to
meet different standards.

It should be borne in mind that the
Intoxilyzer is as big as an electric type-
writer, has to be connected to the mains
and is, moreover, fairly expensive The
more manageable devices were not yet
accurate enough or free from defects.
Improvement of the automatic check on
the way of exhaling can certainly make
such devices more accurate

Moreover, rapid technical advances are
taking place as regards breath anal-
ysers

The Dutch version of the brochure The
Intoxicated Motorist, his Drinking and
Dangers was published at the end of
1977 . It contains an abridged version of
the results of the Roadside surveys on
drinking and driving up to 1975.0of re-
search into breath analysers and of the
Iiterature research. In view of the great
demand for this publication.it can be

clamed to have been an unexpected
success

Drinking and driving; A literature
study. P C.Noord ) Publication 1976-
4E. SWOV, 1976

Drinking by motorists; Report and
results of roadside surveys into drinking
and driving of Dutch Motorists during
weekend nights in Autumn 1970, 1971
1973, 1974, 1975 Publication 1977 2E
SWOv, 1977

The introduction of a statutory BAC
limit of 50 mg/100 mi in The Nether-
lands and its effect ondrinking and

driving habits and traffic accidents.

P.C Noordzij. SWOV, 1977

Breath testing. PC Noordz) & J AG
Mulder. SWQV., 1977

Breath analysers: Testing of devices for
determining the alcohol concentration
of exhaled breath under laboratory and
practical conditions . (Dutch vesion.
SWOQV. 1977 . Enghsh version in print.
1978)

The intoxicated motorist, his drinking
and dangers (Only in Dutch: SWOV,
1977)



Signal controlled pedestrian crossings
are three times as safe as ordinary
zebras.

Pedestrians, two-
wheelers and road
safety

Pedestrians

Many people say the pedestrian belongs
to an almost forgotten group of road
users. The tremendous, fapid increase 'n
the number of cars in the past fifteen
years and the accompanying increase 'n
the number of road fatalities has

foc used atten tion on motorised traffic.

Pedestrians kiled in traffic fepresent
each year one-sixth of all road deaths,
i e.approximately 400 (in 1976).

Social changes and the growing anxiety
about the environment and quality of life
‘mpelled the government to pay greater
attention to the most vulnerable of all
road users

In 1969, SWOV was instructed by the
authorities to investigate pedestrian
safety

At first the research was imited to mea -
sures takeninthe pedestrians 'interests :
Zebra crossings.

A SWOV report on this revealed that
signal controlled crossings were three
times as safe as zebra crossings
Crossings without traffic ights, how -
ever, are much cheaper than controlled
ones . An important conclusion in this
SWOV report is that constructing
zebra crossings in cities had by no
means improved pedestrian safety.
Young children and old people could be
expected to belong to the most v uner-
able proportion of pedestrians. The fact

13



that these two categories together
account for nearly three-quarters of ail
pedestrian deaths, as the SWOV report
showed, was a serious indication to the
authorities to give high priority to this
aspect of road safety.

The Road Safety Policy Plan presented
to Parliament by the Co-ordinating
Minister for Road Safety at the end of
1975 (and for which SWQOV provided the
most important materials) gives special
attention to pedestrians in traffic

In addition to protective measures, such
as facilities for crossing the road safely,
attention is called to the location of
schools and old people's homes, better
information and training. Further elabo-
rations mentioned are: to promote the
quality of life with traffic, especially by
means of residential yards, traffic segre-
gation and the provision of cycle paths
and cycle routes. The SWOV research
showed that traffic training for children
should be greatly improved. SWOV
instructed the Traffic Research Centre
of Groningen State University to evolve
teaching methods. These instructions
were given within the framework of
SWOV research into Traffic training In
1976 the Traffic Studies Project Group
of Groningen State University published,
inter alia, a review of possible research
subjects and the concepts usually used
in these.

The behaviour of older pedestnans i1s
more difficult to influence . SWOV found
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A ‘woonerf’(residential yard) :
motorised traffic has to adapt itself to
pedestrians and cyclists.




Factors such as reduced resilence in
accidents and poorer mental and
physical health can also play a part.
The need, therefore, is for safer
crossing facilities and in genera | more
efficient medica lguidance for t his age
group.

To obtain a review of pedestrian safety,
statistics of accidents involving pedes-
trians can be studied. Another methodis
to analyse pedestrian behaviour in a
conflict (or near miss) with another road
user. Amethod was developed for this in

collaboration with the Netherlands Insti -

tute of Preventive Medicine TNO It 1s
being examined whether this conflict
observation method provides possibili-
ties of locating hazardous situations and

evaluatingthe effect of road safety mea -

sures (by means of observations before
and after the measures).

Of course it is better to avoid conflict
situations in advance wherever possible
by creating an urban environment in
which motorised road users are forced
to adapt themselves to pedestria s and
cyclists Efforts are being made to take

thisinto accountin buldingnew re aden -

tial areas .Resear th has shown that
town planning and infrastructural mea -
sures influence the residents' behaviour
more than (legal) codes

Publications by the Netherlands Insti -
tute of Preventive Medicine TNO on the
use of the conflict observation method

have produced considerable response
and given rise to extensive scient fic dis -
cussion The main question inthsis the
extent to which near misses can be
regarded as a cniterion for accidents h
residential areas .

Cyclists, moped riders and low speed
moped r'ders

Wearing of crash helmets by moped
riders was made compulsory on 1st
February 1975.

Since 1974 sales of mopeds had de -
clined considerably .Dealers and indus-
try related this to the introduction of the
regulation, anewvehicle was conceived :
the low-speed moped .Its maximum
speed was to be that of abicycle (20 km)
and there was thus no need, it was
argued, for the rider to wear a helmet
Manufacturers 'and dealers ‘expecta-
tions ran high-.they counted on selling
100,000 to 200 00O of these vehicles in
forthcoming years, according to anews -
paper report And it could ‘fillagapinthe
moped market '

Before consenting .the Minister of

Tra rsport and Waterways, thought it
advisable to have SWOV examine the
possible effects of this new means of
transport on road safety .He wanted to
know very quickly .compelling SWOV to
make their recommendations within
three months . This tour de force
succeeded beyond expectation .

The report deflated a few widespread
opinions .Interviews proved that the
reduced demand had nothing to do
with the compulsory wearing of helmets.
The 16 to 20 age group are the typical
moped riders. From 1969 the effect

of the population explosion has been
disappearing, and this groups is logically
diminishing -Moreover, older people
have been switching over more and
more to cars or cycles for some years
In ts recommendations SWOV pointed
out severa ltechn talaspec & of this new
vehic B which were not conducive to its
safety. Moreover, SWOV thought the
risks for the low speed moped riders
geater than those of cyc Ists and about
as great as those for helmet-wearing
moped nders . SWOV p edicted that
there would be I't e interest in the new
vehic B and hence it would have little
effect onroad safe iy .

Pedestrian safetyl. Literature research
onthe effect of faciities regulations and
initiatives with a view to inf iencing the

behaviour of pedestrians and other road

users .J H Kraay .(Only in Dutch :SWOQOV,
1976)

Pedestrian safety Il Litemtu e
research into the effect of measures
relating to urban infrastructures .

J H Kraay .(Only in Dutch. SWOV, 1976)
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Urban planning, pedestrians and road
safety. J H.Kraay. SWOV, 1976

Road traffic regulations, law enforce-
ment and the pedestrian. J H Kraay &
P.C Noordzij. SWOV, 1976

Strategies in pedestrian road safety
research. J H.Kraay. SWQOV, 1976

Development of a conflict observation
technique. Operationalisation, metho-
dological problems and the use of the
technique in two field situations in Delft
V.A.Guttinger (NIGP-TNO) and

J H Kraay (SWOV). SWOV, 1976

The low speed moped, Safe or not?
The likely consequences upon road
safety of introducing the low speed
moped. A Blokpoel & S Harris. M A_(Full
report only in Dutch:SWOV, 1976 ,Eng-
lish summary and conclusions availble:
SWOV, 1976)

Pedestrian road safety development
and research in The Netherlands
J HKraay. SWOV, 1976

Pedestrians, two -wheelers and road
safety. A statistical comparison of
pedestnan, cyclist and moped rider
road traffic fatalities in The Netherlands
from 1968 to 1972 J H Kraay Publica-
tion 1976-3E. SWOV, 1976

16

Cycling in the dark. An analysis of fatal
bicycle accidents in The Netherlands.
P C Noordzi, 1976

Integration of mixed traffic in the
urban environment. J H Kraay, 1976

The pedestrian as a road user. The
main points from a number of SWOV
reports.J H Kraay et al. Publication
1977-1E. SWOV, 1977

Some notes on ‘What task is a traffic
conflicts technique intended for'.
S.Oppe, 1977

Traffic conflict analysis, a road safety
research technique.S Oppe. 1977

Influencing road
user’s behaviour

In order to make the use of traffic facili-
ties as safe as possible, the authorities
draw up codes for road users. Whether
road users observe these codes and
what influence law enforcement and
publicity campaigns have, however, was
known until recently only from research
In other countries. The introduction of
compulsory wearing of seatbelts by
motorists and crash helmets for moped
riders gave SWOV an opportunity to
carry out research in The Netherlands
too

Interviews and field measurementswere
made by SWOV both before and after
compulsory wearing of crash heimets
(from 1st February 1975) and seat -belts
(from 1st June 1975). The findings in
this and other research were combined
with a general theoretical treatment

of the subject of influending behaviour
and embodied in a publication.

A number of remarkable conclusions
can be drawn from this publication,
which attracted interest in the national
press. If acode 1s to be observed by the
average road user, it wilin the first place
have to make a fair'impact.But acode
must not only be ‘far ', it must also be
effective and clear and the prescribed
behaviour must be re cognisable and
attractive

If acode seems ‘unfair'to the public,
normal police supervision and general
informationwill hardly improve it s obser -
vance . If it 1s felt to be 'fair . however,



Any heimet is better than none!




more understanding can be aroused by
publicity campaigns, which will improve
its observance. But such campaigns will
then have to be planned systematically
and thoroughly prepared.

Influencing road-user’s behaviour;
and its application for promoting the
use of safety devices. P.C Noordzij.
Publication 1976-1E. SWOV, 1976

The enforcement of traffic regulations
for promoting road safety. P C.Noord -
zij. (Only in Dutch: 1976)
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Safety measures in
cars

Seatbelts

The appearance of the publication Lap
belts and three-point belts, a compari-
son of their effectiveness’ (SWOV,
1975-2E), caused some commotion in
The Netherlands and abroad.

The effectiveness of seatbelts can be
determined only by accident research:
data from such a project were taken
directly from practice.

From 1968 until the beginning of 1971
SWOV carried out accident research
comprising 37 000 car occupants. It
compared groups of non-wearers with
groups of wearers in the same impact
conditions. The comparison, in whichthe
only difference is whether seatbelts
were worn or not, allows the protective
effect of the seatbelt to be distilled. Al-
though it was known that beltsare worn,
for instance comparatively loosely and
sometimes do not encircle the body
properly, effectivity figures of at least
75% with respect to fatal injuries were
nevertheless found for both types of
belt. The widely heard view that a lap-
belt wearer is far worse off in an impact
than the three point belt wearer did not,
therefore, work out in practice.

Wearing of seatbelts
Although the value of tightly worn seat-

belts i1s incontrovertibly established, it
was found in the course of 1975 that

belts were not being worn as much. In
July 1975, 61% of all (front-seat) car
occupants wore belts on outside roads
compared with 56% in October. Inside
built-up areas, the percentage of
wearers among all (front-seat) car occu-
pants fell from 48% to 41%. Interviews in
1976 showed a certain stability in
wearing habits:inboth Julyand October,
about 60% of all (front-seat) car occu-
pants wore belts outside built-up areas
and about 45% inside these areas.

Accident research

Early in 1976 SWOV launched a second,
extended research project into the
influence of car characteristics on the
course of car accidents

This research is again a question of the
factors influending the effect of
accidents on car occupants. Data on
the influence of seatbelts were already
known from the first accident research,
but there are also safety precautions
which could not be so thoroughly in-
vestigated because there were too few
of them. Statistically warranted con-
clusions could not therefore be drawn
In the accident research carried out in
1976 and 1977 —the collecting phase of
which was completed at the end of
1977 - these safety precautions do
occur to an adequate extent, and it will
therefore be possible to devote
analyses to head supports, safety wind-



screens and safety stee fing columns, for
Instance

A true ‘'dea of t he effectiveness o fthese
precaut bns can be obta'hed by
analysing injury datain conjunction with
particulars of the damage and of the
nature of the acc'dent.

Particu birs of the damage we e
collected by special teams and data on
the nature of the accident were obtained
via written answers from those involved
or the police.

To obtain data on injunies suffered by
hospital patients, SWOV sought the
assistance of doctors in the hospitals .
This assistance was of great importance
for collecting the injury data

The ultimate store of data for research
compnses particulars of over 8000 com -
plete cases The processing of these
data and the subsequent analysis will be
commenced in 1978.

Lasting effects of accidents

In The Netherlands and elsewhere little
1s generally known about the long-term
consequences of traffic accidents
Taking the SWQV accident research as
a basis .research into these la % hg
effects started in 1977.

In the first place .the research ®ncerns
reduced valdity This relates to the

pat ent s physical condition at a given
moment after the accident The target
g foup approached is ex-hospita |

patients who has assisted in SWOV's
accident research. In the accident
research, SWOV receives injury diagno-
sis from the respective hospital
specialists .

For the collection of data on lasting
effects, a period of one year after the
accident was ultimately chosen . All
ex-hospital patients were approached
direct ¥ with a letter and an enquiry
form. The total group of former hospital
patients approached in t Hs way
numbers about 1500

The information SWOV will gather in this
way about the severity and nature of
lasting effects will be inked up later with
data ateady collected on the accident,
vehic k and injuries to the occupants.
Analysis of these will show whether the
assumed connections do indeed exist It
is known, for example, that severe injury
of the spine may cause severe disable -
ment . A factor reducing the severity of
such injuries is t he seatbelt .Another
injury frequently having lasting effects
is the difficulty demonstrable whiplash
syndrome .This means injury causing
distortion of the cervical vertebras with-
out there necessanly being any detect -
able damage on X ray photos Thisinjury
1s frequently caused by impacts from the

rear The head support might be influen -

tial in limting such injuries and their
effects Theresearch will show .interala,
how effectve present head supports are
in reality SWOV also expects lasting

effects in patients with cranial and bra'n
damage, with severe internal breast and
stomach injuries and severe fractures.
It is of course known that such injuries
occur, but not how frequent the are or
to what extent they have lasting effects
and whether the lasting effects are
caused primarily through certa’h
impacts. SWOV hopes to answer the
question whether measures are needed
or are possible, and if so what measures
they might be. Like the accident
research data themselves, those from
research into lasting effects of
accidents will be automatically pro-
cessed after coding and coupling.
Collection of the data is expected to last
until Autumn 1978. Several months will
then be needed for processing .after-
wards followed by analysis

Thelap belt also prevents severe head
injury. L.T.B.van Kampen -(Only in
Dutch. SWOQV, 1976)

SWOV to examine 15,000 wrecked
cars. J.H Aarts & E Asmussen .(Only in
Dutch. SWOV, 1976)

SWOV researches lasting effects of
accidents. L T B van Kampen & W Clay.
(Only in Dutch :SWOV, 1977)
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Safety on the road/
in a given area

It has earlier been stated that modern
roads with separate carriageways
(motorways) are much safer than single
carriageway roads. They have no single-
grade intersections and are accessible
to fast traffic only. Mixed traffic roads,
i.e.forboth cars and cycles, mopeds and
pedestrians make a substantial contri-
bution to road hazards.

SWOV's research is amed at system-
atic classification of the Dutch roads
system into categories. A principal point
of departure for this is the fact,obtained
from practical research, that the form of
a road greatly influences the road user's
behaviour (as regards speed). Where
possible, an effort will have to be made
to bring the road's function within the
traffic system into line with the design of
traffic facilities. On roads with separate
carriageways and wide lanes, a road
user will generally expect higher speeds
and make little allowance for slow or
intersecting traffic If such a road is out-
side the built-up area. it will nghtly be
looked upon as a motorway In that
event, unexpected traffic features (such
as the presence of an agricultural vehi-
cle) or sudden changes in road features
(for example a sharp bend) should be
avoided wherever possible A wide road
with separate carriageways and wide
lanes inside a built up area.however .will
wrongly create the impression of a
motorway Because design is not in line
with its function. it will invite speeding
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Polder roads long and straight but not
always safe.




The number of road categories will have
to be limited and be clearly distinguish-
able to road users. SWOV has designed
an example of classification for the

Dutch roads system It has been put for-
ward for discussion by roads authorities
a 0. to get opinion forming on the possi-
bihties of such classification under way

In 1973, SWOV began research into

road safety in the Noord Holland polder,
the Beemster. The first part of this was
completed with a final report presented
in May 1976 to the Mmister of Transport

and Waterways It contains recommen -

dations for measures to mprove road
safety in the Beemster.

Within the road sclassification research,
SWOV has also given instruct ons to
catalogue a limited number of roads in
Noord-Brabant as anexperiment Based
on the experience gained with this, the
initial phase of the defintive cata-

logueing will be proposed, only in Noord -

Brabant for the time being

Policy making on road design
standards .F C Flury SWQOV 1976

Design and classification of roads

from the viewpoint of driving task anal -

ysis.S T M C Janssen SWQV. 1976

Road safety in rural areas.STM C
Janssen (Only n Dutch SWQV.1976)

Road safety
in Noord-Brabant

Road safety in the province of Noord-
Brabant cameinto the news partly owing
to questions asked in Parhament.

The Provincial Council were of the
opinion that Noord -Brabant was often
painted too black as the province with
the worst road safety This led to them
having scientific research carried out on
the subject. This would also make it
poss ble to lay down better priorities for
allocating avaiiable funds

In the first stage of the research SWOV
gave a general description of road safety
in the vanious Dutch provinces This
showed that Noord Brabant cannot be
marked as the'unsafest provincein The
Netherlands, though it is one of themost
unsafeones This prompted a more
detailed description of road safety in
Noord Brabant as compared with the
rest of The Netherlands On this basis.
a number of areas requmnng special
attentonwere indicated.1 e partsof the
safety problem in which Noord Brabant
differs adversely from the rest of the
country

For the second stage . a selection was
made from among these areas of those
qualifying for further investigation
Based on this, and on existing know -
ledge, proposals will ultimately be made
for measures that sould lead to an im -
provement of road safety

The second stage has been commis -
sioned by the Province of Noord -
Brabant and the M nistry of Transport

and Waterways It will be carried out by
the Prov naalPublc Works Department ,
Rijkswaterstaat and SWOV ,with SWOV
mainly functioning asthe ‘architect’.

Road safety in the province of Noord-
Brabant | and ll. Research Noord -
Brabant Stage | Project team Noord -
Brabant (project leaders HL Oei &

H Hoek) . (Only in Dutch- SWOV, 1976)

Road safety in the province of Noord -
Brabant ljl. Research project Noord -
Brabant Stage 2 Project team Noord -
Brabant (project leaders HL Oel &

H Hoek) (Only in Dutch SWOV, 1976)
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How safe are rural roads?
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Roadside obstacles

In 1974, 22% of all fatal road accidents
were due to cars running off the road and
hitting a roadside obstacle. To prevent
such accidents in the future as much as
possible, the Minister of Transport and
Waterways set up a Working group to
make recommendations for making
Dutch roadsides as safe as possible. The
research for this is being carried out by
SWOoVv.

There are a number of ways to make a
roadside safer The most effective way
seems to be to remove all roadside
obstacles. But this method will be im -
possible in some cases because many
such obstacles have a useful function.
They may promote road safety, such as
lighting columns, roadside telephones
and direction signs, or may beautify the
countryside, such as trees. If obstacles
cannot be removed because they havea
useful function an effort can be made to
take them less dangerous by building
them of lighter material or designing
them so that they readily yie ld when hit .
Obviously, however, this is not possible
for all obstacles (for instance trees) In
such cases the dangerous obstacles
can be shielded, for instance by build ng
guiderail constructions Lighting
columns are the most commonroadside
obstacles and much of SWOV research
so far has concentrated on these
Research into lighting columns consist -
ed mainly of impact tests with cars at the
De Viasakkers 'military proving



grounds. Amersfoort, made available to
SWOV by the Ministry of Defence
Lighting columns of various matenals
and designs were tested. Impacts were
made at different speeds and from
different angles both head-on and side -
ways-on. In practice, a sidewayson
impact generally has more serious
conseqguences than a head on impact.
The sideways-on impact tests became
possible because of a special testing
installation developed by the Research
Institute for Road Vehicles TNO, Delft.
The Foundation Film and Science,
Utrecht, fimed the impact tests.

Besides the direct danger to car occu-
pants in impacts with a lighting column,
SWOQV also examined the danger to
other road users of falling lighting col-
umns

Light®ng columns. Research on the be-
haviour of lighting columns In sideways
and head on impact tests with cars

C C Schoon and A Edelman . (in Dutch
SWOV, 1976; Englishversionin prepara -
tion (1978))

Hazards with falling lighting columns.
Considerations regarding the position of
lighting columns being non-aggresive
for private cars.C C Schoonand A Edel-
man - (In Dutch. SWOV, 1976, Englsh
version in preparation (1978))

Man-vehicle-road-
traffic

In many cases, the subject of SWOV
research will appeal to many people
right away Researchinto crash helmets
and car seatbelts is clearly related for
everyone to road safety.Research into
drinking and driving & ako clearly
recognizable because the relationship
between drinking and the increased
accident risk needs little explaining.
Theoretical researchis different. But it is
essentialfor SWOV because it formsthe
basis for practical research.Much of
SWOV's theoretical research aims at
discovering laws of individual and group
behaviour by road users. In this frame-
work, the following SWOV research pro-
jects are being carried out. Driving task
analysis, Driver/vehicle cybernetic
model and Traffic Flow Models

Driving task analysis is aimed at dis -
covering whether road users' possibili -
ties and limitations enable them to carry
out properly all the tasks necessitated
by traffic. Such tasks are largely deter -
mined by characteristics of the road, the
vehicle and the traffic Modification

of these characteristics might ease a
number of the road users’ tasks

The Driver/Vehicle Cybernetic Model
research is a logical follow up of the
Driving Task Analysis research. The
cybernetic model assumes that driver
and vehicle form a single system that

can function correctly only if both com -

ponents are attuned optimally to each
other. With a simplified schematic
description (model) of the system and
its operation, it is hoped to find the
limits within which the system is stable,
what effect extraneous disturbances
have, and so on.

The Traffic Flow Model research deals
with the collective behaviour of the
driver/vehicle system and endeavours
to embody it in models A traffic flow, the
term is self-explanatory, is a series of
(motor) vehicles moving in one or both
directions along the road

In the Traffic Flow Model research, the
large volume of literature on this subject
was first catalogued . It was next
checked how much of it was important
forroad safety research. A knowledge of
traffic flows is extremely important,
especially in The Netherlands where
more and more traffic has to use abare -
ly growing roads system

In designing a road, the basis is its
function as part of the roads system of
which it is planned to form par!, the ex-
pected volume of traffic and the stan-
dards of traffic circulation. Many details
of the design standards will be derived
from the study of the interaction
between a vehicle/driver combination
and the road characteristics.

The requirements for the various road
elements do not automatically indicate
how the road as a whole must be consti-
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A signalling system may be a very effec -
tive means of preventing queues .
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“tuted to arrive at the’optimum ciesign-

In choosing their speeds, for instance,
drivers apparently usually respond more
to their overall impression of the road
and surroundings than to the ndividual
elements.

It is not yet known what road traffic be -
haviour 1s like if a part is played not only
by the interaction between ind vidual
vehicles and the road but also between
the vehicles themseves Certain
aspects of this behav our are described
by traffic flow models-Such a model s
a theoretical construction comparing a
number of data if this datum is given
than this is not possible . but that is-
The fundamental diagram describing
relations between average traff c flow
characteristicsis a form of traff c flow
model This I1s a matter of relations be -
tween intensity (the number of vehicles
passing a given point within a certain
time), density (the number of vehicles
present per road section) and average
speed These relations depend on the
following characteristics cross section.
hornizontal and vertical Course and
length of visibility This dependence can
be used in designing the road for in-
ducing specific behaviour by the traffic
flow This 1s very important because
there are more efforts thaninthe past to
bringtraffic flow behaviourinto narrower
margins fitting in with the type of road
involved

The fundamental diagram .representn 3



the relation in static conditions (i.e.
conditions in which a certain equilibrium
has been reached and which are
constant for some time) between the
volume of traffic and a characteristic
speed of traffic on a road section, can
be used for road design and traffic
control measures. But further research
1s necessary because gaps still exist in
knowledge of the fundamental diagram

The fundamental diagram,; A macro-
scopic traffic flow model H Botma
SWOV. 1976

Information systems

As the imited amount of public space in
The Netherlands and in many other
industrialised countries prevents un-
limited expansion of the roads system,
the growing number of cars makes it
necessary to seek other means of
guaranteeing road safety and traffic
flows.

One such means is to install information
and signaling systems. Their purpose i1s
to inform drwers about situations and
events beyond their immediate percep-
tion which might adversely affect road
safety. They can also assist drivers to
assess a given situation and to take
decisions

Some possible applications of such
systems are -lane signalling, queue
warnings. warnings of fog and shippery
surfaces and incidents, inlet and exit
Control, homogenizing traffiC flows.
route indicationandtunnel signalling Ifa

number of these functions can be com-

bined in a single system.thisis known as
acorndor orextended signalling system
SWOV has undertaken literature re-
search into the occurrence and func-
tioning of such systems in other coun-
tries The objective was to ascertain
what systems could also be used in The
Netherlands

In addition, functional requirements
were drawn up which signalling systems
must meet to function as effectively as
possible.

SWOV also prepared an evaluation

scheme for a queue warning system
which has already been installed at
various places in The Netherlands - With
minor modifications it can be used for
evaluating other systems as well. Rijks-
waterstaat is to install various signalling
systemsin The Nether lands. including the
following motorways : A2 (Amsterdam-
Oudenrijn-'s Hertogenbosch), A12 (The
Hague ‘Oudenrijn-Arnhem) and A13 (The
Hague-Rotterdam).

Variable recommended speeds are given
on portals spanning the road at 500-
metre intervals.In this way, drivers can be
warned of sudden hold -ups and big
differences in speed can be avoided. This
could improve both traffic flow and road
safety  The actual effect of signalling
systems on traffic flow and road safety
can be ascertained only by evaluating
research But this has hardly been done
either in The Netherlands or in other
countries.-

Traffic information systems. HL Oel.
(Only in Dutch: SWOQV, 1976)

Relevance of a number of foreign infor-
mation systems for The Netherlands.
H L Oer. (Only in Dutch:SWQV. 1976)

Scheme for evaluating a local queue
warning system. H Botma & H L Oei
SWOV. 1977
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White or yellow
lights?

National and international debates
occurred with a certain regularity on
the question: what is better, white or
yellow car head-lamps?

In 1976 SWOV issued a publication
examining the tenabilty of all the
arguments t hat have been put forward
on this subject through the years in the
literature. The final conclusion was that
the colour of the light s irrelevant to all
perceptive aspects of importance to
motorised road traffic. White and yellow
lights are of equal value.

In view of the interest in this study in
other countries, an English version was
published in 1976.

White or yellow light for vehicle head-
lamps? Arguments in the discussion on
the colour of vehicle head-lamps.

D A Schreuder. Publication 1976-2E,
SWoV, 1976
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Trafficaccident
recording

As early as 1969, SWOV gave the
impulse for an integrated accident
recording system. This project com-
prises all actwvitles aimed at bringing
about national accident records for
scientific research purposes. This
envisaged limted basic records having
access to other more detailed record
systems such as hospital records, regis -
tration number records, car insurance
companies’ records, and so on. In this
way, their use for research for a variety
of purposes seemed assured, with
duplication being avoided as much as
possible.

Since national accident records estab-
lished on the basis of police records
make insufficient allowance for the
requirements of scientific research
SWOV looked for an alternative supple-
mentary system in close co-operation
with the Ministry of Transport and
Waterways

The Road Accidents Recording Depart-
ment (VOR) was set up in Heerlenon 1st
January 1975 under the administration
of the Ministry of Transport and Water-
ways, as the initial step towards an
integrated system. The intention is that
the VOR, now under the jurisdiction of
the Road Safety Directorate, should be
available to all concerned 1n any wayv
with road traffic and road safety

The advantages of national accident
records are clear

—accidentdata are more accessibletoa
large number of users;

- computers process the data flow sys-
tematically;

- the records make for greater uniformi-
ty and co-ordination of data;

- duplication is avoided,

- they cost less;

— data and potential of other records
ca be made use of,

— road accidents can be investigated
better.

After analysis and study of centralised
data, forinstance, the influence of traffic
measures, such as traffic signals, road-
side safety barriers, road reconstruc-
tions, hghting etc. can be measured
better

An integrated traffic accident
recording system (INVORS). Back -
grounds and practical uses

J.C A Carlquist. (Only in Dutch: SWOV,
1976)



Accidents onwetroad
surfaces

Every motorised road user can be faced
with the danger of skidding. This danger
arises when the skidding resistance is
no longer sufficient to carry out the
desired braking and steering manoeuv -
res. The extent of skidding resistance.
and especially temporary or localised
decreases in this, are difficult for road
users to judge. Skidding resistance
decreases substantially if the surface 1s
wet . Although The Netherlands are a
rainy country, the average time of rain-
fall from 1941 to 1970 was only 6,2%
During this thirty year period, it can be
estimated that road surfaces were not
wet for more than 129 of the time
While the surface i1s wet, the accident
nsk i1s on average twice as great as when
the roads are dry

Road surface properties have the big-
gest influence on skidding resistance.
Other factors are dniving speed. the
thickness of tyre treads .the thickness of
the water layer on the surface and tyre
properties . This 1s one conclus on from
the SWOV research into Tyres.Road
Surfaces and Skidding Accidents . It also
examines the best possible way of using
the available friction between tyre and
surface This can be done by dividing
overall brak ing power optimally over the
vanous axles of the vehicle

Traffic accidents and road-surface

skidding resistance. L.H M.Schidsser.

SWOVv, 1976

Tyres and road surfaces.
L HM Schlosser. SWOQOV, 1976

Auxiliary brakes for trucks.
L HM Schlosser, SWOV, 1976

Multiplicative
analysis models

in 1966 SWOV set up a Work Group
on Tyres, Road Surfaces and Skidding
Accidents. Subcommittee V of this Work
Group had the terms to reference to
establish the extent of skidding acci-
dents. It would also consider the part
played by road-surface skidding resis-
tance in accidents.

To investigate the extent of the skidding
problem, accidents on dry and wet sur-
faces with and without rain were com-
pared The role of road surface skidding
resistance was exam'ned only as
regards accidents during rainfall.

The Multiplicative Models study is con-
cerned wth describing apphed analysis
methods and the conclusions resulting
from descnption about the relation be-
tween accidents, hourly traffic volume
and road surface sk'dding resistance
The analysis assumes that the volume of
traffic can affect accident occurrencein
two ways . On the one hand, more traffic
will cause more accidents owing to the
bigger number of road users :the expo-
sure increases. One would also expect
the accident rate to increase propor-
tionately with traffic performance

On the other hand. however, increasing
hourly traffic volumes (for instance at
peak hours) will also ncrease therisk of
each indwidual road user being involved
in an accident :ac adent susceptibility
Increases

Inthe analysis.an adjustment was made
for the degree to which exposure plays
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apart Accidents duringagiventimeona
g ven road section were divided by the
numbe rof vehic b-kilometres travelled
on that sec on during the period. These
accident ratios were analysed for
motorways and other motor roads.

To ascertain the effect of traffic volume
on acc’dent susceptibility this variable
was used in addition to the adjustment
for vehicle-kilometres to explain the
differencein accident ratios An endeav-
our is thus made to define the accident
ratio as a function of both road-surface
skidding resistance and hourly traffic
volume .

It can be concluded that especial ¥ road-
surface skidding resistance but also
hourly traffic volume influence acci-
dents on motorways .These influences
act independently of each other. This
means that for this category of roads the
same norm can be used forroad-surface
skidding resistance regardless of traffic
volume, but its effectvity does difer
with the traffic performance.

For other motor roads, skidding resis-
tance and to a less extent hour i traffic
volume are of influence, but in th 5 case
the influences are not independent .The
big differences in characteristics of
roads in this category may explain this
If vehicle involvement in accidents is
also examined ,it can be concluded that
the foregoing applies not only to private
cars but to trucks as well
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Multiplicative models of analysis.

A description and the use in analysing
accident ratios as a function of hourly
traffic volume androad-surface skidding
resistance .S Oppe SWOV, 1977

The analysis of the number of passen-
ger cars and lorries involved in acci-
dents as a functioh of road-surface
skidding res’stance and hourly traffic
vo bme. S Oppe (1977)

SWOV and the OECD

Within the Organisation br Economic
Co-operation and Deve bpment an
important contr’'bution is pov'ded by
SWOV.

SWOV is represented by its Director
on the Steering Comm ttee for Road
Research, and SWOV wo kers are
actively involved h a laige number of
Road Research groups

SWOV workers contributed to the
following OECD publications which
appeared in 1976:

— Driver instruction (R.Roszbach).

— Polarized light for vehicle head {amps:
Proposal for its public evaluation; The
technical and behavioural problems
involved. (D A Schreuder)

— Adverse weather, reduced visibility
and road safety, Driving in reduced vis'l-
bility conditions due to adverse weathe r.
(D A Schreuder)

— Hazardous road locations, Identifica -
tions and counter measures .(S.Oppe)

In addition, the following contributions
were made for forthcoming OECD pubh -
cations :

—Acc dent Investigat on s.Working
document for the f'rst meeting of the
OECD ad hoc Group on Multidisciplinary
Accident Investigation Surveys
(H G Paar) .

—OECD MAS questionnaire on
accident investigation .(A Edelman)

—~ Summary of esponses to a question -
naire Working document forthesecond



meeting of the OECD ad hoc Group on
Multidisciplinary Accident Investigation
Surveys (MAS). (A.Edelman)

—Characteristics of accidents with two -

wheeled vehicles. Contributionto OECD
Research Group S13. (P C.Noordzij)

— Integration of mixed traffic in the urban
environment, general principles and
strategies. Contributionto OECD/CEMT
Special Group on Pedestrian Safety.
(J.H.Kraay)

- Le cyclomoteur de faib ke puissance et
son effet sur la sécurité routiére Contri-
bution 8 OECD Groupe de Recherche
S13. (A Blokpoel en S.Harris, M.A)

— The low-speed moped — Safe ornot?
Contribution to OECD Research Group
S13. (A Blokpoelen SHarr's, MA)

- Alcohol and road safety; Literature
study (First draft). Contr'bution to
OECD-Research Group S14

(P C Noordzij)

- Breath testing.Contributionto OECD -

Research Group S 14. (P.C.Noordz) &
J.A G Mulder)

Furthermore, the following papers were
read at the Symposium on Methods for
determining geometric road design
standards 1976 held by the OECD in
Denmark on 10th, 11th and 12th May
1976

- The fundamental diagram.a macro-
scopic traffic flow model —by H Botma,
- Policy making on road design stan-
dards — by F C Flury,

— Design andclassification ofroads from
the viewpoint of driving task analysis —
by S.TM C.Janssen.

At the fifth session of this symposium,
Mr.Asmussen made a statement point-
ing out, inter alia, that when road design
standards are drawn up or road c bssifi-
cations are made, it should be realised
that this s done fortheroad wsers 'bene-
ft. kistherefore necessary to be able to
predict road users' beh- our properly
In the past, road designers often used
models in which the road user was
regarded as a more orless independent
element. His behavioural charac teristics
were assumed to be definable indepen-
dently of the traffic situation. Forin-
stance.more or less constant response
times .perceptive possibilities and so on
were used for simplification. This has
changedinrecent years Butitis no easy
mattertofind amethod of simple expen -
mentation to determine a road users'
behaviour Behavioural scientists will
have to be enlisted be cause they know
how to measure behaviour Engineers
and behavioural scientists will have

to work together in multidisciplinary
teams. This view determined the course
of the further discussions during the
symposium and was adopted inthe con-
clusions

SWOV documentation
and library

There has been a steady growth of the
hbrary collection year after year which
means that the use of this collection
specialised on road safety by re-
searchers, students and other people
from outside the institute has been
increas ng likewise from researchers
from the SWOV itself

The SWOV is a member of the Inter-
nat onal Road Research Documenta-
tionscheme (RRD) of the OECD-Road
Research Secretariat and as such
responsible for the input of Dutch
publications and information on current
research —together with the Durch
State Road Laboratory —into the
scheme- and acting as a gatekeeper to
the worldwide informationaccessible by
this scheme

Servces delivered to the Dutch traffic
scene are a.o :

—On line retneval in co operation with
the Scandinavian IRRD members.

- SDl-services.

- COM fiches
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Published in 1976

Reports 1976

— De veiligheid van de voetganger |, Een literatuurstudie
bet effende het ef fect van voorzieningen, wetteljke maat -
regelen en init'atieven, ondernomen om het onderlinge
gedrag van voetgangers en overige verkeersdeelnemers
te beinvioeden. SWOV (JH.Kraay, socdrs.). R-76-1
SWOV Voo bum, 1975/1976. 38 blz.*

De veiligheid van de voetganger Il; Een literatuurstudie
betreffende het effect van maatregelen op het gebied van
de stedelijke infrastructuur . SWOV (J H Kraay , soc drs )
R-76 2 .SWOV ,Voorburg, 1975/1976. 45 blz *

Stalen en aluminium lichtmasten: Een nadere be-
schouwing van een aantal onénterende botsproeven met
personenauto’s, die in opdracht van de Rijkswaterstaats -
werkgroep Lichtmasten in 1971 gehouden zjn op De
Vlasakkers' te Amersfoort. (Herziene verse). SWOV
(DRJ.Jordaan ea) R763. SWOV, Voorburg. 1976.
54 blz *

Langzaam verkeer en de verkeersvelligheid, Een statis -
tische beschrijving van in het verkeer gedode voet -
gangers fietsers en bromfietsers in Nederland in de jaren
1968 t/m 1972 .(Herziene versie). SWOV (J H Kraay ,soc
drs.ea).R 764 SWOV, Voorburg, 1976 .64 blz

De verkeersonveiligheid in de provincie Noord Brabant |

en lI; Onderzoek Noord-Brabant Fase 1 4+ Tabelen, Af-
beeldingen en Bijlagen . Rapport t bv . Provinciale Water -

staat Noord Brabant en de Stuurgroep van het proje ¢
Noord-Brabant. SWOV (Projectteam Noord Brabant)
R-76 5.SWOV, Voorburg , 1976 .96 + 238 blz*

- Evaluatie onderzoek met betrekking tot de verkeers-
ongevallenregistratie (VOR), Beschrijving en resultaten
van het Vooronderzoek Camnets en de Proefregistratie
Verkeersongevallen in de Provincie Utrecht. SWOV
(A Blokpoele a) .R 76 6 SWOV Voorburg,1976 .156bl 2*
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Voertuigverlichting binnen de bebouwde kom, De ver-
hchting van de voorzijde van motorvoertuigen op wegen
die van een openbare verlichting zijn voorzien .(Herziene
versie). SWOV (Dr.ir. D.A.Schreuder) . R-76-7. SWOV.,
Voorburg, 1976 .110 blz.*

Analyse van kruistabellen; Log-ineaire Poisson modellen

voor gewogen aantallen. J.de Leeuw (R.U. Leiden) &
S.Oppe (SWOV). R-76 8. SWOV, Voorburg, 1976. 25 biz.
Development of a conflict observation technique.
Operationalisation, methodological problems and the use
of the technique intwo field situations in Delft. Contributed
to OECD Special Research Group on Pedestrian Safety .
V.A.Giittiger (NIPG TNO) & J HKraay (SWOV).R-769.
SWOV, Voorburg, 1976. 80 pp -

Verkeersveiligheid in plattelandsgebieden; Advies voor
verkeersveiligheidsmaatregelen in de Beemster; +

Tabellen en Afbeeldingen . (Herziene versie) . SWOV (.
ST MC.Janssen) .R 76 10. SWOV ,Voorburg, 1976 .67 +

31 +43blz.*

The low speed moped, Safe or not?, The likely consequen -
ces upon road safety of introducing the low speed moped .
Summary and conclusions from the Advisory report forthe
Minister of Transport and Waterways of The Netherlands .
Contribution to OECD Research Group S13. R76-11.
SWOQV, Voorburg, 1976 .10 pp -

Le cyclomoteur de faible puissance et son effet sur la
sécuritéroutiere, Conséquences a prévo t pour lasécurité
outiére de lintroduction éventuelle du cyclomoteur de
faible puissance. Resumé et conclusions du Rapport
etabli a la demande du Ministre de la Crculaton et du
Waterstaat . Contribution a OECD Groupe de recherche
S13.R76-12 .SWOV ,Voorburg.1976. 10 pp.

Het basisdiagram . een macroscopisch verkeersstroom -
model H Botma R 76 13 SWOV Voorburg , 1976 .28blz .

* Only in Dutch



- The fundamental diagram, a mac oscopic traffic flow
model. Paper and shortened versio n presented to the
OECD Symposium on Methods for determining geometric
road design standards 1976, He kinger, Denmark, 10-12
May 1976. H.Botma. R-76-14. SWOV, Voorburg, 1976.
18 pp.

- Design and classification of roads from the viewpoint of
driving task analysis. Summary of the contribution to the
OECD Symposiumon Methods for determining geometric
road design standa ds 1976, Helsinger, Denmark, 10-12
May 1976. ST M.C.Janssen.R 76-15. SWOV, Voorburg,
1976.7 pp-

Also preserted to the Se kct Committee on Highway
Safety of Ontario.Canada, Voorburg, 4 October 1976

— Traffic accidents on road surface skidd'ng resistance.
Paper presented to the Second hternat'onal Sk'd Preven -
tion Conference, Columbus, Ohio, May 2-6, 1977
L.H.M Schiosser. R 76 16. SWOV, Voorburg .1976 .11 pp.

— Tyres and foad surfaces -Paper presented to the Second
Internat bna! Skid Prevention Confererce, Columbus,
Ohio, May 2-6, 1977. LHM Sch bsser. R 76-17 .SWOV,
Voorburg . 1976. 13 pp

— Auxiliary brakes fortrucks, Resea fth into the behaviour of
a tractor semitraller combinatbn during emergency
braking. SWOV (L H.M.Schiosser) .R 76 18 SWOV, Voor -
burg, 1976 .59 pp., ill

~ Wegbermen en lichtmasten, Lezing gehouden op
Verkeerstechnische Leergangen ANWB 1976 .Ing. CC
Schoon .R 76 19.SWOV, Voorburg . 1976 .15 blz *

- De verkeersonveiligheid in de provincie Noord Brabant |il,
Onderzoeksopzet van het onderzoek Noord Brabant
Fase 2.Onderzoekvoorstel t bv.de Stuurgroep van het
Onderzoek Noord Brabant . SWOV (Projectteam Noord -
Brabant) .R 76 20 .SWOV ,Voorburg, 1976 .85 biz *

— Pedestrian road safety development and researchin The

Netherlands Paper presented to the Select Committee on
Highway Safety of Ontario, Canade. J.H.Kraay.R-76-2 1.
SWOV Voorburg, 1976, 16 pp .

Policy making on road design standards .Summary of the
contribution to the OECD Symposium on Methods for
tetermining geometric road design standards 1976,
Hels'hger, Denmark, 10-12 May 1976 .F C Flury -R-76-22.
SWOV, Voorburg, 1976.9 pp .

Also presented to the Select Committee on Highway
Safety of Ontario, Canada; Voorburg, 4 October 1976.
Interelat bn and optimisation of road design elements as
related to classes of roads. Report by E Asmussen .Chair-
man of Session V of the OECD Symposium on Methods
b rdete mining geometric road design standards 1976,
Helsinger, Denmark, 10-12 May 1976. R-76 23.SWOV,
Voorburg, 1976. 5 pp

Design and classification of roads from the viewpoint of
driving task analysis. Paper and shortened version pre -
sented to the OECD Symposium on Methods for
determinhg geometric road design standards 1976,
Helsinger, Denmark, 1012 May 1976.S.T M.C Janssen.
R 76-24 .SWOV, Voorburg, 1976. 26 pp -

Beleid o ™derbouwd. Bijdrage SWOV-congres Toekomstin
veiligheid .gehouden op 18 mei 1976 in het Internat'onaal
Congrescentrum RAl te Amsterdam. Ir. E Asmussen

R 76 25.SWOV, Voorburg, 1976.76 biz *

Onderzoek naar de verkeersvelligheid van de voetgange .
Bijdrage SWOV-congres Toekomst in veiligheid . gehou -
den op 18 meI 1976 1n het Internationaal Congrescentrum
RAIl te Amsterdam .J H Kraay, socdrs.R 76 26. SWOV,
Voorburg . 1976 .22 biz *
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Het gedrag van lichtmasten bij aanrijdingen door per-
sonenauto’s en de consequenties daarvan. Bijdrage
SWOV-congres Toekomst in veiligheid, gehouden op
18 mel 1976 in het Internationaal Congrescentrum RAlte
Amsterdam. Ing .C.C.Schoon. R-76-27. SWOV, Voorburg,
1976.9 blz.*

Verkeersveiligheid in plattelandsgebieden. Bijdrage
SWOV-congres Toekomst in veiligheid, gehouden op
18 mei 1976 in het Internationaal Congrescentrum RAl te

Amsterdam. Ir. S.T.M C.Janssen. R-76-28. SWOV, Voor -

burg, 1976. 42 blz.*

Enige aspecten betreffende ongevalien op nat wegdek
Bijdrage SWOV-congres Toekomst in veiligheid, gehou-
denop 18 mei 1976 in het internationaal Congrescentrum
RAI te Amsterdam. Ir. L H.M.Schidsser. R-76-29. SWOV,
voorburg, 1976. 15 blz.*

Emergency braking, Researchsummary L.H.M.SchlGsser .

R-76-30. SWOV, Voorburg, 1976. 25 pp.

The analysis of contingency tables; Log-linear Poisson
models for weighted numbers. J.de Leeuw & S.Oppe.
R-76-31. SWOV, Voorburg, 1976. 29 pp.

Integration of mixed traffic in residential areas, General
principles and strategies. Contribution to OECD Special
Research Group on Pedestrian Safety. J. H Kraay. R-76-32
SWOQV, Voorburg, 1976 .12 pp.

Kinderen in personenauto’s. Consult over het korte -

termijneffect van de wettelijke maatregel van 1 januari
1976 betreffende de plaats van kinderen in auto's. SWOV
R-76-33.SWOV, Voorburg, 1976 .16 blz.*

Banden en wegdekken; Experimenteel multifactoronder -

zoek naar de factoren die de rem- en spoorkrachten
tussen autobanden en natte wegdekken beinvioeden.
Same rvatt'ng, Conclusies en Aanbevelingen van de
research vanSubcommissie |van de Werkgroep ‘Banden,
Wegdekken en Slipongevallen'. (Ir. L H.M Schidsser)
R 76 34 .SWOV, Voorburg, 1976 .47 blz *

— Tyres en road surfaces; Experimental muitifactor invest i-

gation of the factors effecting the brake and side-way
forces between car tyres and wet road surfaces. Sum-
mary ,Conclusions and Recommendations from the study
by Sub-Committee | of the Working Group on ‘Tyres,
Road Surfaces and Skidding Accidents’. (Ir. LH.M.
Schigsser) . R-76-35. SWOV, Voorburg, 1976. 47 pp
Future lines of research in the field of toxic and psycho -
logical factors in road traffic accidents A study made on
request of the Ad Hoc Working Group on Toxic and
Psycho bgical factors in Road Traffic Accidents of the
Committee of Medical Research and Pubi't Health of the
Commission of European Communities, Directorate
General for Research, Science and Education. SWOV.
R-76-36. SWOV, Voorburg .1976 . V¥ + 131 pp.
Afscherming van de zijkant van vrachtauto's; Een be-
schouwing over de consequent’®s van een eventuele
invoering van een afscherming van zijkanten van vracht -
auto's . Consult in opdracht van de Directie Verkeers-
velligheid van het Ministerie van Verkeer en Waterstaat .
SWOV .R-76-37 SWOQV, Voorburg, 1976 .26 bk *
Evaluatie-opzet voor een plaatseljk signaleringssysteem .
Ir H.Botma &ir.H L Oei.R-76 38. SWOV, Voorburg, 1976
23 blz

Evaluatie onderzoek Snorfiets, mogelijk of niet; Een dis -
cussienota . Consult ten behoeve van de Directie Ver-
keersveilligheid (DVV) SWOV .R 76 39 SWOV, Voorbu 1,
1976 .23 blz*



Publications 1976

— Jaaroverzicht 1975 . Stichting Wetenschappe | jk On cer -
zoek Verkeersveiligheild SWOV, Voorburg, 1976. 61 bk .,
geill.

— Annualreport for 1975 . hstitute for Road Safety Research
SWOV Voorburg, 1976 .42 pp, ill .

~ Snofrfiets, veilig of niet? Te verwachten consequent’esvan
de eventuele invoering van de snorfiets voor de verkeers-
veilgheid. (Consult in opdracht van de Minister van
Verkeer en Waterstaat). SWOV (A Blokpoel & S Harris,
M A.) Publikatie 1976-1N. SWOV, Voorburg, 1976 53biz ,
geill.*

- De voetganger in het verkeer; De belangrijkste punten u't
een aantal SWOV-rapporten  SWOV (J H.Kraay .socd &.
e.a.). Publikatie 1976-2N .SWOV, Voorburg, 1976 .27 biz.

= Tien jaar verkeersonveiligheid in Nederland, Een beschrij -

ving van de omvang en de ontwikkeling van het verkeer
en de verkeersonveiligheid in Nederland sinds 1964 .
SWOV . Publikatie 1976-3N. SWOV, Voorburg, 1976
91 blz., geill

- SWOV congres Toekomst in veilgheid, Programma en
teksten van de bydragen voor het SWOV congres
Toekomst in veiligheid, gehouden op 18 mei 1976 in het
Internationaal Congrescentrum RAI te Amsterdam . (Drs
Th J.Westerhout, drs. TE Westerterp, r E Asmussen,
drs P Allewyn. J.H Kraay, socdrs, ing. C C Schoon, ir
STMC Janssen,ir L HM Schiosser) Publikatie 1976 4N .
SWOV Voorurg, 1976 200 blz, geilt *

— Riyden onder invioed. Een literatuurstudie. SWOV
(P C Noordziy, psychol drs ) . Publikatie 1976 SN SWOV,
Voorburg, 1976 53 blz, gelll

- Lichtmasten, Onderzoek naar het gedrag van lichtmasten

by zijdelingse en frontale botsproeven met personen -
auto’s .SWOV (Ing .C C Schoon & ir .A Edelman) .Publika -

tie 1976 6N .SWOV ,Voorburg, 1976 62 biz, geill .

— Gevaren b’j het omva len va nlichtmasten; Overwegingen

bi) het plaatse nva voor personenauto’s weing agressieve
lichtmasten. SWOV (Ing. C.C Schoon & ir. A Edelman).
Publikatie 1976 7N .SWOV, Voorburg, 1976. 34 biz.
Influencing ®ad users 'behaviour; Influencing road users '
behaviour and 'ts app lcat’'on for promoting the use of
safety devices.SWOV (P.C Noordzij). Publication 1976-
1E. Institu 'e for Road Safety Research SWOV, Voorburg,
1976 .35 pp.

White or yellow light for vehicle head-lamps? Arguments
in the discussion on the colour of vehicle head-lamps.
SWOV (D.A.Schreuder) -Publication 1976-2E. Institute for
Road Safety Research SWOV, Voorburg, 1976.54 pp.,
l.

Pedestrians, two wheelers and road safety, A statistical
comparison of pedestrian, cyclist and moped-rider road -
t mffic fatalities in The Netherlands from 1968 to 1972.
SWOV (J.H Kraay) Publication 1976 3E Institute forRoad
Safety Research SWOV, Voorburg, 1976. 63 pp., ill

Dr nking and driving, A hiterature study SWOV (P C Noord -
zij). Publication 1976 4E . Institute for Road Safety Re -
search SWOV ,Voorburg .1976. 47 pp, ill
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Articles 1976

—~ Ook de heupgordel voorkomt ernstig hoofdletsel .L.T.B.
van Kampen, Autokampioen 68 (1976) 5 (30 januari). 244
t/m 246 *

— SWOV gaat 15.000 autowrakken onderzoeken. Dr.JH.

Aarts & Ir. EAAsmussen. Arts en Auto 42 (1976) 3 (31
‘Bnuai). 43 t/m 144>
— De handhaving van wettelijke verkeersregels ter bevor-

dering van de verkeersveiligheid . P.C.Noordzij, psychol.

drs. Het Tijdschrift voor de Politie 38 (1976) 2-43t/m 50 *
- Een integraal verkeersongevallenregistratiesysteem (IN-

VORS); Achtergronden en gebruiksmogelijkheden in de

praktijk. J.C.A.Carlquist (1974).

In: Verslag Verkeerstechnische leergang 1974, blz. 52 t/m

62. Koninklijke Nederlandse Toeristenbond ANWAB,

('s-Gravenhage, 1976).*

— Het analyseren van ongevallen op autosnelwegen. Drs.

S Oppe & ir. HBotma. Verkeerskunde 27 (1976) 3. 134
t/m 135.*

— The fundamental diagram, A macroscopic traffic-flow
model. H.Botma (1976)
Also in: Symposium on Methods for determining geo-
metric road design standards 1976, held at LO Skolen,
Helsinger, Denmark on 10th, 11th, 12th May 1976.
Reports Il, pp . 173 187. Organisation for Economic Co-
operation and Development, Paris, 1976.

= Policy making on road design standards .F C Flury (1976) .
Also in: Symposium on Methods for determining geo -

metric road design standards 1976, held at LO Skolen,

Helsinger, Denmark on 10th, 11th, 12th May 1976.
Reports Ill, pp. 11-23. Organisation for Economic Co -

operation and Development, Paris, 1976 .
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— Design and classification of roads from the viewpoint of

driving task analysis .S T M.C.Janssen (1976)

Also in. Symposium on Methods for determining geo -
metric road design standards 1976, held at {O-Skolen,
Helsinger, Denmark on 10th, 11th, 12th May 1976.
Reports |ll, pp. 187-204. Organisation for Economic
Co-operation and Development, Paris, 1976.

Beleid onderbouwd. Ir. E Asmussen (1976) .

Ook 'n- SWOV-congres Toekomst in veiligheid. Publikatie
1976 4N. SWOV Voorbu g, 1976 *

Onderzoek naar de ve keersveilghe t va nde voetganger.
J H.Kraay, soc drs .(1976).

Ook in: SWOV-congres Toekomst in ve ligheid .Publikatie
1976 4N .SWOV, Voorburg, 1976.*

Het gedrag van lichtmasten bij aan rid hgen van personen -
auto's en de consequenties daawvan.Ing. C C Schoon
(1976).

Ook in :SWOV-congres Toekomst in veiligheid . Publikatie
1976-4N. SWOV, Voorburg, 1976 *

Verkeersveiligheid in plattelandsgebieden. Ir. STMC.
Janssen (1976).

Ook in :SWOV-congres Toekomst 'n veilligheid. Publikatie
1976-4N. SWOV, Voorburg, 1976 .*

Enige aspecten betreffende ongevalen op nat wegdek .
Ir. LH.M.Schigsser (1976)

Ook in :SWOV-congres Toekomst in velligheid. Publikat e
1976-4N .SWOV, Voorburg . 1976 *

Informatiesystemen in het wegverkeer. Ir. H.L Oeu.
Verkeerskunde 27 (1976) 5 :252 t/m 255 *

Relevantie van een aantal buitenlandse informatie -
systemen voor Nederland .Ir .H L Oei.Verkeerskunde 27
(1976) 6 :298 t/m 302 *

Cycling h the dark, An analysis of &ta Ibicycle accidents
in The Netherlands. P CNoordz)). Journal of Safety
Research 8 (1976) 2 (June) :73-76.



~ Verkeersveiligheid. Ir. E.Asmussen .In :Winkler Prins Ency -

clopedisch Supplement 1976, blz. 635-636. Eisevier,
Amsterdam, 1976.*

Propaganda and alternate countermeasures for road
safety. D.J.Griep (1970).

Also In- Ferry, T.S. & Weaver, D.A (eds.) Directions in
safety; A selection of safety readings for the student and
the practitioner and for the teacher and the safety profes -
sional, pp. 72-84. Charles C Thomas, Springfield, lllinois,
1976.

Het bassdiagram; Een macroscopisch verkeersstroom -
model. . H Botma ( 1976).

Ook in: Verkeerskunde 27 (1976) 8: 392-397.
Bewegwijzering als route-informatie en -geleidings-
element: Lijnen van onderzoek. Drs. D.J Griep (1975).
Ook in" Linksaf, rechtsaf, alsmaar rechtdoor: Katalogus bij
de tentoonstel ing over bewegwijzering van de Beroeps-
vereniging Grafisch Vormgevers Nederand GVN, bk
34 t/m 38. Beroepsvereniging Grafisch Vormgevers
Nederland GVN, Amste dam, 1976.*

Strategies in pedestrian road safety research.J H.Kraay.
In: The voice of the pedestrian VI (Autumn 1976): Report
of the Gelo Congress, June 24th, 25th 1976, pp. 103 t/m
118. hternational Federation of Pedestrians, The Hague,
1976.

Evaluatie opzet voor een plaatselijk signaleringssysteem.
Ir.H.Botma &ir.H L Oei Verkeerskunde 27 (1976) 11 :536
t/m 540

Urban planning. pedestrians and road safety. J H Kraay
In: Hakkert, AS. (ed). Proceedings of the International
Conference on pedestrian safety, Haifa, December 2023,
1976, Volume 1: Session Reports, Theme 3, pp 3C19
Michlol Publishing House . Technion, Haifa, 1976.

Road traffic regu ltions, law enforcement and the pedes -
trian. J HKraay & P.C.Noordzi. In: Hakkert, AS. (ed.).
Proceedings of the International Conference on pedes-
tnan safely, Haifa, December 2023, 1976, Volume 1:
Session Reports, Theme 6, pp. 6A1-5.Michlol-Publishing
House, Technion, Haifa, 1976

De theorie van de verkeersveiligheid gezien vanuit ver -
keerskunde; Speciale gevallen, aanverwante onder-
werpen. Drir. D.A Schreuder (1976).

Ook n. Stichting Postakademiale Vorming Verkeers-
kunde, Cursus Weg- en straatverlichting 1975-1976
(Deel B) *

Traffic accidents and road surface skidding resistance.
L.HM Schlosser (1976)

Also in- Skidding accidents; Wet weather accidents
experience, human factors and legal aspects; Proceed-
ings of a conference conducted by the Transportation
research Board, May 26, 1977, Columbus, Ohio. Trans-
portation Research Record 623, pp. 11-20.National Aca-
demy of Sciences, Washington, D C., 1976.

Tyres and road surfaces. L.H.M Schlosser (1976).

Also in: Skidding accidents ; Ancillary papers. to the pro-
ceedings of a conference conducted by the Transporta-
tion Research Board, May 2-6. 1977, Columbus, Ohio.
Transportation Reseach Record 624 ,pp. 15-26 .National
Academy of Sciences, Washington, D C., 1976.

35



Published in 1977

Reports 1977

— Jaarverslag 1976. Stichting Wetenschappel jk Onderzoek
Verkeersveiligheid SWOV. R-77-1. SWOV, Voo burg,
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Netherlands .J H Kraay (1976) .
Also as ‘Paper presented to members of Association pour
le developpement des techniques e tra rsport .d environ -
nement et de circulation ATEC, Paris .26 September 1977 .
R 77 16 .SWOV .Voorburg .1977 16 pp .

* Only in Dut th



— Ademanalyse en het alcoholgehalte van bloed. ing .J A G.
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betering vanuit veiligheidsoogpunt. Dr.ir. D.A.Schreuder
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Riders (= Rijden) onder nvioed, Een literatuurstudie,
Hoofdstuk 6: Samenvatting en discussie .SWOV (Drs .P.C.
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